Mitochondrial respiration and membrane potential after low-flow ischemia are not affected by ischemic preconditioning.
Mitochondrial function following prolonged ischemia and subsequent reperfusion is better preserved by ischemic preconditioning (IP). In the present study, we analyzed whether or not IP has an impact on mitochondrial function at the end of a sustained ischemic period. Göttinger minipigs were subjected to 90-min low-flow ischemia without (n=5) and with (n=5) a preconditioning cycle of 10-min ischemia and 15-min reperfusion. Mitochondria were isolated from the ischemic or preconditioned anterior wall (AW) and the control posterior wall (PW) at the end of ischemia. Basal mitochondrial respiration was not different between AW and PW. The ADP-stimulated (state 3) respiration in AW mitochondria compared to PW mitochondria was equally decreased in non-preconditioned and preconditioned pigs. The uncoupled respiration as well as the membrane potential (rhodamine 123 fluorescence) were not significantly different between groups. However, the recovery of the membrane potential (Delta rhodamine 123 fluorescence/s) after the addition of ADP was delayed in mitochondria obtained from AW compared to PW, both in non-preconditioned and in preconditioned pig hearts. Neither the amount of marker proteins for complexes of the electron transport chain nor the level of reactive oxygen species were affected by ischemia without or with IP. State 3 respiration and recovery of membrane potential were impaired in pig mitochondria after 90 min of low-flow ischemia. IP did not improve mitochondrial function during ischemia. Therefore, the preservation of mitochondrial function by IP may occur during reperfusion rather than during the sustained ischemic period.